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CLAIMS 
[Claim is) ] 

[Claim IjThe rminafaouure approach of rhe high grade 3 --chioro-1 -pro-nano! 
characterised by carrying out extract: clearance of the fmpuritv" wh'i ob obtain:- fh» 
react: i on mixture - -1 a 

1.. 5- propanediol a;; £0-100 degrees C, a ncTsxists 
subsequently to me inside of said reaction mixture with a hydrophobic organic 

[Cia t 2J1 - manu sctx « approach of the high ^radc h-chl i~p p ux cc rdina 
to claim 1 characterised by distilling after carrying out extract clearance. 

[Claire sjThs V avx:j>. ac sire :uy roacr o; : no h go srade ? cc a l -propane] acrora ng 
hrirtt 1 or 2 si a - e N - i - i s rom the grrxro v 1 

1 fl c l h c v — eni , i - , f , 

ester,, ether, ketones, on rbonate , acd olefins, or two sorts or more. 

1 1 ' 1 l ' ' 1 i i , = < vh i t n i i ij 

to 1 " - j u _ t 1 

group which a catalyst becomes from zeolites, halogen metal salts, qoarternary 
immouirm sa , - res o? 



[Detailed Description of the Invention; 
[000X1 

[Field of the Invention] This invent ion relates to the approach of being a high 

1 vlU 1 , , > t 'c U - 1 ■> \ OJU j 

High grade 3 -chloro- 1 --prcpanol is an important compound industrially as useful 
s, such as a rem c ] ;i polv-e 



c - " ^ e manuf acta xroac 

v , a tl , , L , 
' West German country patenr application official report No. 2436602 

— 1 " 3 »- < _ d j on i iios 

hydrochloric --acid addition and it of an acrolein is known. However, each ox obese 

<■ i - - - e <■ o 

l " 1 1 v ^ - ' - - -> c v t , e , 

manufacturing cose, and they had oeoome the constraint on .i.anasor:: al ut i. I. i.;ration . 

0 003:011. the othe xtt j c i - t e xi S.Marn ?■ ' 0RUC5 

r ~ ^ > ^ i ^ - - :> I ^ < ~ i k - i ^ -> 

> - "o 1 ^r j- 1" 

manufacturing 3- colore-- 1-propanol is learned as the , approach 
of ii However, this approach was a reaction under a 

' c,r degree C i - overt rstic r.anufaciu e, 

1 " 1 ~ L 1 ' s - sse in ities, tde < - One 

^1 " t~ , „ - 1 ^ 

Ejects sue s 1 ais< 5 -■oichloropropa; md no bis (3- Loropropyi el j diet; 
t ati rification of the 3-c opano i - > ; i >j 

> 1 c E uro-l-v mad t 

decreases extremely', and a high grade produce is not obtained, moreover — the 
tome of a low invert ratio - I and 3 -dichicropropare ■■ ■■ and aihtcuoh the anourc 
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I 1 I pro: six } coulc 
[0005] 

Eh e ' tn o~ °oi\ed .p i^-'.i ~ t r- ls . 

enter the approach of manufacturing industrially efficiently the high qrade 
3 ■ohloro--l-propanol which does M contain , t it. ~v -} an either object, 

' c 1 1 > , „ 

above-mentioned technic*! problem, using a hydrochloric acid and Ir/drogen 
chloride gas a;; a source of a hydrogen chloride. 
[0006] 

! f u^t em: Th t i g n hoi eheart how 

ec i < -m-* v 

'in bigh grad > n ha 

II irpera i ss C und ister f: a speci 

• } - I > y i v i 1 1 urf 

ini-o the ocyeor very off a' ra en ;: iy by aicti 1 iafion can be obtained" is/" found 

it J nydrochJ 1( . ! ids aas are tn^fioned and 

- ^b ^ ^ - J ^* ^ > - . i, k r t lt 

is in-v on, - so use toga the anc us; 

tlu 1 ' J " a o — ^ . } - u,v chlcx: . ^ ;,n 1\ use > i f i - 

desirable to use mere than a I tine ool to r. he :. , 1 --prooanodi ol which is a 3 r,sn 
compound in order to make an invert ratio high, and in order to raise the 

1 - < t am tin < „ 

•no re desirable. On the other hand, the ether object with which 1 which carries 

3 1 ' ~ 1 ?2to - s clearance are d ier it nd pose 

f n ^ t x <. 

exceeding a no! 1.5 tiwasn 

(0010} Moreover, if the antrainnsent rate in the ease of using hydrogen chloride 
1 " ^ - 11 ; incus; ^ ,\ , vf u 

or "5 u - - , 1 ^ < x 



' >J> - 1 " ~ a * ^ 'h? ^ ' the 

11 0 nu " — 3J ^ _ 1 -,se* 

and ae C _ " _ c _ -r _ -o ' 

desi -abia. 

[ ' - - 11 the approach of this >ov e ntxon even if it does iou us ctcalys fo? a 

i ful - Fnrtheririore, by cs and 

exi stence of a catalyst in the case of a reaction, also at ooTroaraC i valv low 

« r »c t t t a u _ <_ 1T 1 =! t ) >i -* -,~>v 

36 Ua rtivitt 13 aecsj s 

10013] Wher: making it react under existence of a catalyst, as a catalyst nsed, 
- " 1 1 as logon e 1 v. Id acidihs h ,^ , 

zeolites; of ' rada iC.13, and itO grade, is mentioned _ exact? - 

Besides these, a t ef rabntyl aeooniun star's picture, tetraboahyi arnnoniamchiotida.. 
Tetrabntylaotioniuo iodide, ; :s:: tabutylat.rr.oniuo hydroxide, a tatrabntviarrsnox! hum 
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picture, can be used as a catalyst:. Although ciiess catalysts can he used by the 
i"" ntecbai sr. if ist:s ( tig two 

fOOUJAe an amount: oil the catalyst: used, 0.1 - 10% of the weight of the range, is 
desirable at weight % to the i : is •propanadicl which is a start compound .. arid 1 ■■ 
5% < t h < >:3. < rang 5 still more desirable 

1 1 > i i t i t j i i jai , Si 

by reaction mixture after a ->j. a c i reaction, and extract clearance of the 
, rr t , , reac loi xt srtied i 1 gaaic ssolv 

^ i ^ ^ i t u- i I t r ( 

^ ^ a -et v„ a_ e^t -i 

i0016jhs a hydrophobic: organic sobe::;-: usee, it ia hydrophobic i.ty , and the 

solvent which ttselts the ether object of at impurity and 1 and. '.b-dichloroprooane 
well is; chosen. 

pentane , a hexana, A heptane, an octane., a nonaoe., ibroean, an andecsce, a 

d< r ^ vep" v.. i ) ^ i A( -r^ m i% n u 

2 - methyl pentar.-a, 3-rneahyi pentane, it- methyl be:xane, ibenathyl hexane , 

t i i ^ ) \ i t h i a 

side ohaiX'St, such as 2 aad .b-diavethyl heptane; A eyclohexane, Cyclic 
hydroaghbons, such as a methyl cyclohexans; Benzene, toluene, o-y. m~ . pars xylene., 

omat - s t t i i t ) i 

~ oh t , ^ S \t -> t- 'ti;cy.e, _ i yny.i , 

2~dichh p:i i foe yl chloride, .1, i i 1 bx 1 

1 i •> i ) > 1 v. t n s - 1 >h v n o 3 

i % . 1 i ^ „ m < vo 

n thane n-prcpyi star's pic u a, p; py ? a.i ; pictn 1 dibro-mop op ; < i, 
c-dibromooropane. rs -butyl star ; s picture , i .. 4 ■- di bromcrbutane ( l, a drbromo butane , 

~, - ^ X a y 1 - ) > X - ■> , plw.Iir - 

cyciohaayi star's picture, ■i-octyi star's picture. Aliphatic sarias halogenated 
compounds, sues as rnnruryl star b; picture; A chioroaeceetn; , o-, to, 

triflaoro t!ethoxybet:Kcne r A aethyl ethyl ketone, Carbonate, such as aromatic 

ketone; diethyl carbonate, such as methyl isobutyl ketone, a cyciohexa.cone , and 

3- methyi pan TENON, and -31 t- butyl carbonate: olefins, such as a cyclohexene , are 
meet 1. Chain- lik« phat: 1 aroma drocarbon, and lip ic 

- - -< v. v _ are [ eapeo - n h^se ^s . v. ^ocet 

rc solvents can 1; _s.x._ - - 

- " a > e - - i 

i ' = i> % of the fee_ ht o tttoi 

hydrophobic organic solvent: used for an extract to reaction mixture, they are 



JV 2G02-17SSQ0 A 



carrisi: 3 : ~- Ae..d fa.1 > ra .. " ft' % of th ight ?0% of the 

5i" f - t it u ~ r al ' >. , , 

-~ -. t f i -i -x- X - _ L , 

1 19 j£ though - Srophobic a— - 1 is added t a - j / - x l * e 

mentioned above and an impt. * i extracted as ^organic.' solved; chase" 
organic 'solvent phase in which ::d a hrspu ity is com i i? ' 

- 1 1 2a:id tion. \< \ ( 

k en. which are. usu d lust i , 

approach. 

[0020] The phase conr.a ir,i ng the 3-obloro-I--propanol from which the impurity was 
1 1 ' 1 - - - - r a - >ix> j a " t 

~ > ' - i u < j i, 

1 v - ' L ^ > - . -v i ^ ^ j inu :, jp, 

t So not i a i - — **** - h~, 

' u ^ N - is ^ - - - * * J. u > ^ < t 1 . a 

temperature just attains the object of -his invention. 

10021] 

[Example] Although an example explains the detail of a reaction below thev -"o n-H; 
3C -M Mc e each analyiii 

{Q022]£i! example li, 3 -propanediol 38. lg i'O.SO mols) and n~zsm I*- *<-<- 3 .~he<* *-j 
oil bath, and agitating, hydrogen chloride :i4o c; V" w ^ m -C-' j 

- < t i i f ' v ♦ v. * . < t w K 

" 1 * i tc h none t and ■» n t 

1 °- w «. f - ' - , lar^jt c 

1 ' ' *' u 

" > Mr -j U , 5 

1 " . t 

^' tl ' ^ * t i ^ * * t . 

; : ! S f K:t r r; h lr - Sub^qnenr:ly, to.1ua.ne 20. 0g (40 % oi the , - ^ was added us inn 
'' ! ' 1 1 - ^ i 

" " * -i *i t 

1 , 10 ^ 1 t 

' 1 " ^^oi . oca. -;x- 

■> ana a ° - t 

i ^SS r a T t -J a r ^ J 

( c 1 ' *- r the area 

uy a n - s_ tr 
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propanediol 38. ig {o.s reels) and FeCiB It attaches, to an 

■i of the weight; into the 4 opening tiaek equipped with a 
1 ' 1 " ! r-^ic , ma uij f il , mi f n ^ , --t 



<- ; n : 



3--dichloropropar;e, and the bis U--ebloropropyi > ether was > , v . " 
■respectively. Subsequently, toluene 20. Og "(AO % of the weight) was added using 

^ ^ t d <. , ^ t 3 

> - ; - d carried oat. the byproduct ion after i :■ , ; . . n-. \', wa , K " t> ./,' „'J 

' tl ansaqat - , , 

bis(3-chloropropvl! ether became 3.1% and 0.7% re&txset ivsly , A derailed r^ul'- U 

L002S> Putting axareple 31 and 3- P ropanadiol 15.3. 3q {2.0 reels) into the 4 op.-rlnc 

5 a SKosetic Pturcin 

en.ild, attaching it to an oil bath, and agitating it, hvdrooan chloride ens aSo 

1 w 1 h - 1 1 

h ! " 1 ' 5 degi - iegrae * y, the 3-chio nroei d 

10 ' 11 _ tUx P ->j 

1 ' - 1 v is >p \uot ■■ or , 

^ - s " i 1 1 ' . . d 

i-xt re a 3 -r orgai c sys; including the 



a opy.;. 



titer i 



bisi3-ehioropropyI:: ether became'; ^8% and On 7% t oiu. •- • ■<■■[ t " '■■ T> 

> J -cti , c i - „<.a ^x-i ) ) 1 - - - t 

the high grade 3 - cnloro-I-propanol reade into the obiect was obta^Ia ~ a '.. q, " '-. 

(0.38 -tola; end 31.0% :p$.o% [ of purity j, 1, 3 ■ died) .oroororar.- ~nV --Xi" 

" b e;:her 1 of yis:.d ft. de,-aiied :, - 7 X - a- a. ec^eno st 

',° ° 1 " ' - ' - >' oi .'f.6 4<j i i o.s t _c 

" 1 " -> a - ^ 3 _ ^ _ 

ahi.j.<p, attaching it to en oil hath, and agitating it, hydrogen chloride gas 

(4.2 mots) was blown, and was made to react over 17 hours with the internal 
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i O i-* e - v - i . > „ <.r w t 

ru 3Cd Girried o 3e byprodu liquid set i 

Churning. Consequently, the cornea;:, of 1 and 3 ■ dichlorcpropana and ,h 

bis • 3-chiorGpropyd ; sheer became 4.2% end 0.3% respectively. h derailed result is 

united and shown in a table 1. 

- Us .j 55 g >r «a sa ion ai; I -> c ii ex ?. ^atopic 
heptane 1 , Og (4 0 % of the weight) was added, and the organic layer including the 

- oi i -t „ ■=!£ 1 ) t U 1 
were ant and carried cut the byproduetion after liquid separation was removed 

' 1 t ' 1 - ' N ^ j j: t i i1 i 

< i i -i 1 is; 

1 ~ t t ; -c.., mii[ 

chiorobenzexse 1 . Og {40 % of the weight; was added, and it organic layer 
including the ether object of 1 and 3- dichioropropane and the bis { 3 - a hi oropropyl ) 

} % °b v '■ 2 oi tt yx n 1 is r liquid para j a i 

1 <■ t > j j w 

t:h - "> 1% respect i very . A dera i 1 ed 
rehulp l.s united and showa in a. table X, 

01 i i l pal t c 

magnetic churning child, and it attaches to an oil bath, and keeping the 

J < < -i ) >b i » ^ > ^ a aig , if-- i 

gas 13 4g (3.7 mol.sU was blown, and was made to react over 16.0 hours" Mthauqn 
generation of water was seen as the reaction progressed, it completed during the 
react brp without performing clearance of toe water out of a aye tan. 

) i ' 1 > a - - f , i 3 j r 

from t a _ ^ 

" s<1 1 1 - N d - " i » u wee 

as t >> > 1- t > , , 

> - i croc n- 1 -> o t i l„ 

7.4% respectively, and is made into the object 92.7% of invert ratios of 

,x - 1 ~ - J o,l s iohe,\ 

K ' 1 ~ ' " " l ~ ' " f 1 . " va . ; ' 1 -i.l/ ; „ - t. , 

?Uid the organic Leaver inolaoing the ether object of. ■ aad 3 -d ichrrrapropene and 
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ll - ( ^ ^ " 0 " v i i 

the internal temperature of 55 degrees; Cb Consequently, 21.2. Og of water reaction 

f-'-u. »-,- .i>v -r _ ----- ( 

^) * -U v i - a a , was 

respectively as low as; 0.6% and 0%, the ; , 0 ■ propaneo to ! whose 1 i. v , ^ 

raede - t a inject Pi.3g 5 \o!s -> _ _ overt i 

^ - < N ° - _ , „ N ( 

toluene 80. Og (40 % of the weight) was added using 200. Og of the sstet reaction 
mixture, and the organic layer including the ether object of 1 and 
3-dichioropropane ar;d the bis {is •• chloropropyl } ether which were put: and carried 

1 1 <■ t"l - ) !' 

0 -t- v i t_ cent' t n \ 1 j 
ether became 0% aria 0% respectively. A detailed result is shown in a table 21 

rPhPl] Putting example 31 of comparisoip ani 2 - propanediol 152. 2g ; 3. 0 moisO into 

chloride gas 88g (2.4 mols! was blown, and was made so react over- 11 hours with 

< h ^ v {. i i _j ^ t f ] < 1 

makes SO . 6% of Invert ratios; of 1 ,3 - propanediol ana the object was 115. (l .22 
mols) and CO. 9% of yield. Moreover, the content of 1 which carried out the 
byproducti.on, 3-diohioropropnne , „t nhe bis i3~ohioropropyi ■ ether was 16.71 and 
1.3% respectively. Subsequently, the place which distilled 223. 4q of water 
reaction mixture by the top temperature of 5<0 degrees C / STorr as it was, 
without a hi irophobic organic solvent performing extract < arance for the 
i t i -i n , f rr x i } ^ v ^ i u i i 

1 l i i • i - _ - , 

mads into the object was obtained at bis ; 3 -chloropropyl ) ether 0.8% 16. On (0.18 
mols), 99.1% of purity. 1, and 3-di chioropropane OtYieid was 0.8%. A detailed 
result is united and shown in a table 3. 

fOOlllWher. the above samples 1-6 and examples .1-3 of a co-gear Leon were compared, 
otaed ou t thai I tap nr.- it s romo el x t lug r tion mixture with a 

irophob i c org ) > , npl e , an 

} <■ 1 i- l - i- . n- ig i -5 1 ^ , 1u i * 

inae-iae tit '- e t , . -r - ^ jnh v.r tru- a'oi na-e - 1 tax..? 

out tnat it cannot, do well in that the 3 -chlore- i-propanol of a high grade is not 
obtained,, and distilling unless a hydrophobic organic solvent extracts reaction 
mixture so that one example of a comparison nay see., but the yield worsens. 

untied out the 1 - - £ tolas 1 

-1- n - c-tic i mi !te 1 insd like x pie u pie 1 islng c Htzx 
liquid separation was removed. Consequent iy , the content: of the 
bis ( 3 --chioropropyl ■ ether became 2.50%, 1.57%, 0.30%, and 0,51%-. respectively. 

" f - s _ _ ' a- - 

extracoaoilicy, 1 [ i.e., j, and o t and the bis {3 • chioropropyl; 

icoorc g to _ is etaoxmt whic < c ef fee ness 

f0) 1 ° -~ " 1 [ ^ * J ' " f " - <. i pact o 1 - - 1.11^ and 

the m ■=!<•> c „ h „ , m f } o r n? ! 
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ex; 



0 5g {20 % or ? ht} y md i.Og ae ~t he weiqht 

.. si i arried out t rv-p rodv. jf the tni o beot 

extract the water reaction mixture obtained like .exampl 



0.72%, respectively. 
[0037.! Phis shows that the elimination factor of ether obiects. such * s 

^ J paos .=: : ;d the bxsi- S -cbior.x 

etder, becomes high according to the aoornt which adds the extract ef f^ct iv«oess 
or a heptane. 

[0038] The organic layer including the ether object or: I and 3-d ichloroprooane and 
t, I ^ , ^ ^ 

U > 11 1 

1 " ( ' ' - ^ f - - 1 t , < 

1 ~ 1 f < < 1 * , 

^ t; ^-'";; 1!: " Y ; t; ' s COnte:U: c:: 018 ri-c:hioroorc;cyi.; ether became 2.00%, 1.21%, 

^ ° 1 1 ~ i ^ 

i 1- - h r*,} 

' 1 1 1-2 O - 1 ! - l t- 1 (-) 



